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Serving the Nation Since 1951...
%! To provide access and stewardship to the Nation’s resource of global
] 8 chmate and weather related data and information, and assess and
g’ monitor climate vanatlon and change.
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DATA OPERATIONS

)

SCIENTIFIC SERVICES

CLIMATE SERVICES

g

l SUPPORT SERVICES

REMOTE SENSING
and APPLICATIONS

Ingest, process, and archive NOAA's
environmental data ensuring data quality,
integrity, and accessibility.

Use the instrumental and paleoclimatic record to
monitor and provide high quality information on
current and past climate variability and change.

Provide customer service for climate products
and information, manage online access systems
utilizing e-Government concepts.

Provide quality Information Technology,
financial, logistical and contractual support to
NCDC programs and activities which contribute
toward meeting our Nation’s economic, social and
environmental needs.

Develop, distribute, and assist in the production,
update and stewardship of climate data records
from NOAA’s satellite and radar data.



CLIMATE CHANGE
SCIENCE PROGRAM

CLIMATE DATABASE
MODERNIZATION
PROGRAM

CLIMATE REFERENCE
NETWORK

COMPREHENSIVE
LARGE ARRAY-DATA
STEWARDSHIP SYSTEM

NOAA OPERATIONAL
MODEL ARCHIVE &
DISTRIBUTION SYSTEM

REGIONAL CLIMATE
CENTERS

- U.S. GLOBAL CLIMATE
OBSERVING SYSTEM
PROGRAM

Facilitate the creation and application of
knowledge of the Earth’s global environment
through research, observations, decision
support, and communication.

Create digital images of and key historical
climate records then make them easily
accessible via the Internet.

Establish an observing system that 50

years from now, with the highest degree of
confidence, answers the question...How has the
climate of the U.S. changed over the past 50 years
on national, regional and local levels?

Contribute to development of and operate
NOAA’s premier online facility for the
distribution of NOAA and U.S. Department
of Defense operational environmental satellite
data and derived data products.

Promote, operate and expand a national and
international collaboration promoting open-
format, neutral-distributed access to models

and data. .

Provide climate services to improve the
use and dissemination of climate data and
information for the economic benefit of the
United States, serving diverse users and
others, as well as individual citizens.

Improve global atmospheric climate observing
through a diverse and integrated set of global,
regional, and bi-lateral observing activities.
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NOAA'’s National Climatic Data Center (NCDC)
Veach-Baley Federal Building
151 Patton Avenue
Asheville, North Carolina 28801-5001

Phone: 828-271-4800 * TDD 828-271-4010
Fax: 828-271-4876
www.ncdc.noaa.gov
Radar/Climate contact: ncdc.info@noaa.gov
Satellite contact: ncdc.satorder@noaa.gov




Message from the Director

The National Oceanic and Atmospheric Administration’s (NOAA’s) National Climatic Data Center’s
(NCDC’s) Annual Report focuses on the activities and accomplishments at NCDC during 2005. In
collaboration with our partners, both internal and external to NOAA, I am pleased to report that NCDC met
or exceeded all its performance measures, sometimes surpassing them by a considerable margin. Each year
we embrace the challenge to provide our broad-base of users with climate data and information products of
the highest-quality. Our mission is to provide access and stewardship to the Nation’s resource of global climate and
weather related data and information, and assess and monitor climate variation and change.

NCDC has a dedicated staff as demonstrated by a sample of our achievements this past year as listed below:
* Radar Data Interactive Viewer for custom data access (page 1)
¢ Climate Data Online interface provides improved access to global datasets (page 1)
¢ Hurricane Katrina report on meteorological conditions and climatological perspective (page 3)
* New global land and ocean surface data set (page 4)
¢ Aviation information for convective weather activity made available (page 5)
¢ Optimum interpolation for sea surface temperature analysis improved (page 5)

¢ Nation’s first Climate Change Science Program ‘Synthesis and Assessment’ report released for public
comment (page 6)

¢ Climate Reference Network implementation continued (page 7)

¢ Bi-lateral climate partnership activities around the world (page 10)

¢ Regional Climate Centers support NOAA Climate Program priorities (page 11)
¢ Summer Internship Program (page 12)

NCDC has an important responsibility in our Nation’s ability to address public safety, protection of property,
homeland security, sustainable development, and environmental awareness. Each year weather and climate,
and especially weather and climate disasters, have a major impact on the lives of our Nation’s citizens. We
have also issued numerous public reports detailing the state of the climate and important developments such
as the impact of Hurricane Katrina on the Gulf coast.

It is increasingly important that NCDC develops partnerships with the private sector, academia, and other
government agencies to ensure we most effectively address these issues. NCDC plays a principal role in
NOAA’s Climate Services Program and will continue to expand its efforts, in
collaboration with other organizations. The achievements identified in this report
and many others not listed would not be possible without the superlative effort put
forth by our gifted and dedicated personnel working with our partners throughout
government, the private sector and academia. I offer my gratitude and praise to
our personnel and our partners for such fine work. The NCDC looks forward to an
even better performance next year in providing the best climate information service

possible to the citizens of our Nation.
Al B Kol

Thomas R. Karl,
Director
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Radar Data Visualization

The NOAA generates, on average, 80 terabytes
of NEXt generation RADar (NEXRAD) data
and products annually. These data are in
high demand globally by both the public and
private sectors. As much as one terabyte of
data is accessed monthly through NOAA'’s
NCDC web site. To provide better support
to end users, NCDC developed visualization
tools for browsing and displaying these data.
The NCDC NEXRAD Interactive Viewer and
Data Exporter load NEXRAD volume scan
data, known as Level-II and derived products,
known as Level-III, into an OPEN Geographic
. . Information System (GIS) compliant environment. The
The last Hurricane Katrina applications aZe launched via ]gva Web Start and run
image from the New Orleans on the client machine while accessing the data remotely
radar before it lost power. gf)m the archlve at the NCDC. The NEXRAD Interactive
iewer provides tools for custom data overlays,
animations and basic queries. The export of images and
movies is provided in multiple formats. The NEXRAD Data Exporter allows for data export in both vector
polygon (Shapefile, GML, Well-Known Text) and raster formats. These tools are now part of university
course curriculums, have assisted in Space Shuttle upper atmospheric electron distribution studies, are used
by the National Transportation Safety Board (NTSB) aircraft accident investigations, are routinely used by
government and university researchers, and are being used by other countries. “Obtaining NEXRAD data in
a GIS format has been a major obstacle in furthering our research, and this tool is a substantial step forward”
states the Director, Center for Research in Water Resources at the University of Texas at Austin. The NTSB
states “this visualization tool is a great resource. It is now part of our standard operating procedures.” A
hydrometeorologist at the National Weather Service Radar Operations Center further noted that easy access to
radar data is instrumental in climate research and severe weather analysis, and it is also used in many other
disciplines including hydrology, geography, biology and engineering.
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Global Data Access

NOAA’s NCDC Climate Data Online (CDO) system now provides easy access to global datasets of surface
and marine weather/climate data, described below, in addition to U.S.-based networks. This includes the full
period of digital record available for surface data, along with daily updates to the system for the most recent
data. CDO is also integrated with our GIS interface, so that users can utilize either the menu-driven CDO
interface or the map-based GIS interface. The URL is: http://cdo.ncdc.noaa.gov/CDO/cdo.

NCDC, in conjunction with Federal Climate Complex partners (U.S. Air Force and U.S. Navy), developed

the global Integrated Surface Data (ISD, formerly Integrated Surface Hourly) database to address a pressing
need for an integrated global database of surface climatological data. ISD is gradually being expanded to
incorporate additional sources of surface data. The period of record is 1901 to present, and over 100 original
sources are already incorporated into this dataset. The CDO system allows users to select data by region,
country, state, and station, and for any desired time period. Output formats include a simplified space-
delimited format with the key climatic elements, and a more advanced format, which allows the user to select
just the elements desired - e.g., temperature and dew point.



The International Comprehensive Ocean Atmosphere Data
Set (ICOADS) comprises data from 1784 to the present, and
includes data integrated from numerous sources. CDO
allows users to select data by 1° latitude-longitude “square”
for any desired time period. Output formats include the
often-used “common marine” format (formerly DS1129), a
space-delimited format, and the ICOADS archive format.

Geographic Information System Capabilities

A new and improved GIS map services interface is now online. It is more user-friendly with some additional
features, and provides a direct interface to all major datasets. The datasets now included are:

¢ Global Climate Observing System (GCOS) global monthly data;

¢ Global monthly data from CLIMAT bulletins;

* Global hourly and synoptic data from the ISD;

¢ U.S. daily data from National Weather Service cooperative and first-order stations;

¢ U.S. monthly data from National Weather Service cooperative and first-order stations;

¢ U.S. hourly precipitation data from National Weather Service cooperative and first-order stations; and
* U.S. 15-minute precipitation data from National Weather Service cooperative and first-order stations.

Collectively, this includes data from over 50,000 observing stations worldwide. Monthly, daily, and hourly
refer to the time resolution of the data — e.g., “monthly” includes data such as mean temperature and total
precipitation for each month of available data. A variety of climatic elements are available for each dataset,
with temperature and precipitation data being the most common; but many other parameters such as visibility,
wind speed and direction, dew point, pressure, snowfall, snow depth, cloud data, etc., are available for some
of the stations.

The interface provides basic and advanced options, with additional features available in the “advanced”
menu. Once a station is selected, the user is then directed into the data access system to select the desired time
period and retrieve the data. Additional features, layers, datasets, and options will continue to be added to
the system. This is part of a NOAA National Virtual Data System coordinated effort to provide user-friendly
access to NOAA data and products.

Global Integrated Surface Data (ISD)

Summaries
HHDC CLIMATE DATA ONLINE
W B Eiter Hourl SRl Silipmarisioits After a successful joint effort with the U.S. Navy
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The URL is: http://cdo.ncde.noaa.gov/CDO/cdo.
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Report on the Economic Value of NOAA Products

A report entitled “The Economic Value of Selected NOAA Products within the Railway Sector” was completed
in June 2005 under contract to NOAA by Centrec Consulting
Corporation. The report found that for every $1 that railway
companies spend in acquiring NOAA climate data, they receive a
potential benefit of saving almost $13,140 in infrastructure costs that
would be required to maintain their own climate database storage,
archiving, and reporting system. Extrapolating the savings to the
entire U.S. railway market yields a potential benefit of $11.5 million.
The report also found that railway companies use the NOAA'’s e-
Government systems 91% of the time to order their climate data and
only 9% of the orders are received by telephone.

Economic Value of
Selected NOAA
Products

e within the
@;ﬁf’wg Railroad Sector

This exemplifies NOAA’s efforts in
achieving the President’s Management | __ |
Agenda of expanding e-Government. Pyorimmomeirg at I T
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Katrina was one Hurricane Katrina

of the strongest
storms to impact
the coast of the
United States during
the past 100 years.

In the wake of Hurricane Katrina,
NOAA’s NCDC issued a special report
that provided a summary of the
meteorological conditions, impacts and
climatological perspective from this
historic storm. At its highest intensity,
Katrinia was a category 5 storm (on the
Saffir-Simpson scale) with wind speeds
of 175 mph. Katrina weakened slightly
as it approached the central Gulf Coast. Wind speeds were approximately 127 mph at landfall (a strong
category 3 hurricane), minimum central pressure was the third lowest on record at landfall (920mb), and
hurricane force winds stretched 120 miles from its center, causing widespread devastation along the central
Gulf Coast states of the U.S.

The storm made initial landfall at Plaquemines Parish in southeastern Louisiana on the morning of August
29, and the cities of New Orleans, Louisiana; Mobile, Alabama; and Gulfport, Mississippi, bore the brunt of
Katrina’s force as it moved inland. The associated storm surge, did not abate as the intensity of the storm
slightly diminished before landfall and it reached as far east as Mobile, Alabama, leading to inundation of
parts of the city. Large parts of Biloxi and Gulfport, Mississippi, were covered with water as a result of a 20

to 30+ foot storm surge that reached far inland. The combination of strong winds, heavy rainfall and storm
surge led to breaks in the earthen levee system that separates New Orleans from surrounding lakes and
canals. Widespread destruction along the Mississippi coastline, combined with the New Orleans levee breaks
that left 80% of the city flooded, resulted in more than 1,000 deaths and economic losses that will far exceed
the previous record losses from Hurricane Andrew ($38B in 2005 dollars).



The Galveston hurricane was the
: : greatest natural disaster to ever impact
hurricane to strike the the U, claiming from 6,000 to 10,000

U.S. made landfall in lives when thg hurr1cane§ storm surge
caught the residents of this island city
Galveston, Texas, on by surprise.

September 8, 1900.

The 2005 Atlantic hurricane season
set several records. There were 27
named storms (storms with sustained
winds of at least 39 mph). In addition, there were an unprecedented 15
hurricanes, of which seven were major hurricanes (Category 3 or better
on the Saffir-Simpson Scale). Three category 5 storms (sustained winds
of 156 mph or more) formed in the Atlantic Basin for the first time in a
single season (Katrina, Rita, and Wilma). Four major hurricanes and
three tropical storms made landfall in the U.S., when an eighth storm
(Ophelia) brushed the North Carolina coast. In contrast, tropical cyclone
activity was near to below average in the Eastern Pacific and Western
North Pacific basins.

At the end of 2005 NCDC issued the Web-based 2004 Annual State of

the Climate report. The average global surface temperature for the year

was very near the record set in 1998. While the 1998 record occurred

under the influence of an extremely strong El Nifio episode, there was no

such strong influence in 2005, rather the average temperature was due to
unusual warmth across large parts of the

The 2005 globe throughout the year.

annual ave i SE Temperature results were supported

temperature by a new global land and ocean surface

for the United dataset devgloped at NCDC in 2095. :
Among the improvements over existing

States was the global datasets, this temperature

8th warmest on reconstruction, developed by NCDC’s
Tom Smith and Dick Reynolds, provides

record. for the calculation of uncertainties in

global temperature that are attributable to factors such as sampling errors and

. biases from changes in observational instruments and measurement techniques

« | through time. The uncertainties associated with the various factors and methodologies used in dataset
development made 2005 statistically indistinguishable from 1998. -

Set | Temperatures were warmer than average in 44 states and no state was cooler than average for the year. A

B July heat wave pushed temperatures soaring beyond 100 degrees, and broke more than 200 daily records
established in six western states. A new record of seven consecutive days at or above 125°F was established at

Death Valley, California.

sw Record and near-record winter precipitation in the Southwest eased drought in a region where drought
m had persisted for five years. Drought shifted to the Midwest and southern Plains in the spring and summer
and drought disasters were declared in all or parts of Arkansas, Illinois, lowa, Kansas, Missouri, Texas, and
~—  Wisconsin. The 'Blizzard of 2005” brought more than two feet of snow across much of southern New England
in late January. This storm ranked as the seventh most extreme snow event in the Northeast as measured by
... anewly developed Northeast Snowfall Impact Scale index, which NCDC made operational in 2005. The index

- was originally developed by NCEP’s Louis Uccellini and The Weather Channel’s Paul Kocin.
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Convective Significant Meteorological Information

At the request of the Federal Aviation Administration (FAA), NCDC, working with NOAA’s Aviation Weather
Center (AWC), developed a web site, which allows the FAA, airlines, pilots and the general public to view
monthly distributions of frequency of aviation thunderstorm advisories, known as Convective SIGMETs
(SIGnificant METeorological information, or CSIGs). CSIGs are issued by the AWC as a means of advising
aircraft pilots of convective activity that is deemed hazardous to aviation. Each CSIG is a subjectively drawn
polygon, line, or circle that depicts convection whenever a specified set of criteria are met. CSIG text bulletins
are collected and archived on a daily basis at NCDC. At the end

of each month, all CSIG reports are compiled and subjected to an
analysis routine that identifies the location of all that were issued
during the month. The location of each convective object (cell, area,
or line) is based on latitude/longitude coordinates, which are made
to overlay an array of 8 km x 8 km grid boxes across the continental
U.S. and its surrounding waters. As each CSIG is evaluated, the 8
km x 8 km grid boxes that are part of the CSIG object are identified
and tallied throughout the month. The Monthly CSIG frequency is
the total number of “hits” per grid box divided by the total number
of hours during the month. Maps of total CSIG frequency, as well as
CSIG departures from a 10-year average (January 1995 - December
2004) are provided each month. The hourly mean (00:00 - 23:00 UTC)
for each month (January - December) is also calculated for the 10-
year period. Currently available are maps for the contiguous U.S.,
four regions of the U.S. (Northeast, South, Central, and Southwest),
the 20 Air Route Traffic Control Centers and 20 of the Nation’s major
airports. These maps are available on NCDC'’s web site at: http://
www.ncdc.noaa.gov/oa/climate/research/sigmet.

United States, June 2004

. Remote Sensing and Applications @ @ @ ©

A Daily Blended Analysis for Sea Surface Temperature Graciont Magriste: 01 JAN 2000

Weekly O

A weekly optimum interpolation (OI) sea surface temperature (SST)
analysis has been produced at the NOAA since 1993. The analysis is
produced on a 1° spatial grid from November 1981 to present and uses bias
corrected Advanced Very High Resolution Radiometer (AVHRR) infrared
satellite retrievals and in situ SST observations from ships and buoys. The R
analysis has been widely used for weather and climate monitoring and : Daly O
forecasting.

I B B

A higher resolution version of the OI analysis is being produced daily
on a 0.25° spatial grid for 1985-2005 at NCDC. The analysis uses in situ
and Pathfinder AVHRR satellite data. The results show that the gradient S S
features in the daily OI (see figure) have been systematically improved P [ ree—
over the weekly version. This occurs, as shown in the figure, even in
the winter in the Gulf Stream region where AVHRR data are sparse due

EX:

Monthly-averaged SST gradient
magnitudes for January 2003

to cloud cover. The high resolution gradients in the daily OI have been produced by two optimum

independently verified using the near-all-weather measurement capability  interpolation (Ol) analyses. Both

of Advanced Microwave Scanning Radiometer - Earth Observing System analyses use in situ and AVHRR

(AMSR-E) microwave satellite data. In the near future, daily OI analyses satellite data. The top panel shows

will be available on the NCDC web site in real-time from 1985 to present. ~ the I° weekly Ol gradients; the

The analyses will include both AVHRR and AMSR-E satellite data. tc>;>ltton;.panel shows the 0.25° daily
gradient.
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Global High Resolution Sea Surface Winds from

Multiple Satellites R e T e
wind spoed sinos mid 2003

The Earth’s weather and climate system involves two .

major constantly changing components — the atmosphere ssw 1‘

and the ocean. These two components vigorously interact r -_— |

with each other over about 70% of the Earth’s surface and "

these interactions directly regulate the Earth’s water and

energy cycles. Sea surface wind is one of the most dynamic
parameters in the air-sea interaction. The World Meteorological
Organization (WMO) World Climate Research Program Global
Energy and Water Cycle Experiment requires global air-sea
exchange rate (flux) products with resolutions as high as 3

to 6 hourly and 50 km. This is possible for sea surface wind
speed since mid 2002 by utilizing presently available multiple
satellites. High resolution and accurate winds are also needed to
improve numerical weather and ocean forecasts including ocean
waves and storm surges that cause costal erosions. Products

on a global 0.25° grid are produced 4 times per day and are
described at the NCDC website http://www.ncdc.noaa.gov/oa/rsad/blendedseawinds.html.

Climate Change Science Program @ @ @ o

In 2001, President Bush established the U.S. Climate Change Research Initiative (CCRI) to investigate areas

of uncertainty and future investment in global climate change science. The Climate Change Science Program
(CCSP) incorporates the U.S. Global Change Research Program, established under the Global Change Research
Act of 1990, and the CCRI, to improve the integration of scientific knowledge into effective policy-support
decision making. A series of 21 individual CCSP Synthesis
and Assessment (S&A) reports will examine seven primary
SAP-1.1 scientific areas, including atmospheric composition, climate
variability and change, the global water cycle, land use/land-
cover change, global carbon cycle, ecosystems, and human

Femperature Trends contributions and responses.

HHELE SVNEL A UM uNTCKEs NCDC Director Dr. Thomas R. Karl has served as Chair and

editor for the first of these reports (CCSP S&A Product 1.1)

entitled “Temperature Trends in the Lower Atmosphere: Steps for

Understanding and Reconciling Differences.” The primary focus
R of this report is to examine and update the conclusions of

st Program i, reports from the U.S. National Research Council and

o the Intergovernmental Panel on Climate Change, in regard

; to observed surface and upper air global-mean temperature

records and climate models. The second draft was released for

45 day public review November 17, 2005 - January 4, 2006.

Steps for Understanding and
Reconciling Differences

-

In mid-2006, Dr. Karl will begin leading a team of scientists
to produce another report (CCSP S&A Product 3.3) entitled
“Climate Extremes including Documentation of Current Extremes.”
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.CIimate Database Modernization Program @ @ @ o

Data once restricted  Access to Historical Data

to file cabinets and The sixth year of the Climate Database Modernization Program expanded
basement sto rage in all NOAA operational line offices with services to make climate and
are now becoming environmental data

] ) and information more
accessible via the accessible ar.1d eaf51er FY 05 Tasks by Organization
World Wide Web for  touse: Keying o

. . surface and marine
climate studies. weather observations
extended the historical
period of record and
the data are used in new reanalysis projects and climate
studies. Historical data from Mexico and Africa were
keyed and are available for global climate studies.
Other historical data rescue activities in the National
Marine Fisheries Service (lightship observations, fish
egg and larvae, historical plankton, etc.), National Toral number of NOAA CDMP projects reached an all-time high (30 plus in 2005)
Ocean Service (shoreline charts, nautical charts, water NOAA tasks supported by the Climate Database
level gauges, etc.), and Office of Atmospheric Research Modernization Program
(hurricane reconnaissance, European ship logbooks,
etc.) all provide access to data that was previously only
available to a few people. Projects are distributed across NOAA (see figure).

Savelnoe, Duty wnd Inkorsation Servos - 10

Climate Reference Network @ @ @ o

The Climate Reference Network (CRN) established seven CRN stations during Calendar Year 2005 in the
contiguous 48 states. During the year, new CRN stations were installed in Alabama (2), Colorado, Florida,
Kansas, Missouri, and North Carolina. The low number of stations deployed during the year is due to Fiscal
Year 2005 funding limitations.

There were also new stations installed in Alaska and Hawaii
that are part of the Global Climate Observing System. Finally
there was also a Canadian version of a CRN station installed
jointly with Canada at the Earth Resources Observation and
Science Data Center of the United States Geological Survey at
Sioux Falls, South Dakota, during the year.

CAN Natwork Deceminer 11, X008 |69 kcatinna)

During Hurricanes Katrina, Rita, and Wilma, only one of

the CRN stations was impacted. The CRN site in Southern

Mississippi lost public utility electricity for several days after

Hurricane Katrina, but solar panels were installed before the

station’s internal batteries lost power so no data were lost. The

amount of rainfall in the event was 12.7 inches. Although the
primary purpose of CRN stations is to track climate change
and variability at the annual, decadal, and national levels, the
quality of the data and robustness of the CRN technology are valuable for assessing extreme events such as
hurricane precipitation. Progress in reducing the climate uncertainty to the required national level comes in

. 7...




small year-by-year annual increments and approaches the program’s final goals asymptotically as the CRN
nears completion in 2008. CRN will be complete when more than 40 additional CRN stations are deployed
across the continental U.S. at specific geographic locations
to meet the minimum acceptable program goals of national
decision-maker needs for high-confidence science support
(see figure).

Grand Tetons National Park
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Comprehensive Large Array-data Stewardship System

CLASS is NOAA’s premier The ComPrehensive Large Array-_data Stewardship System
(CLASS) is a web-based data archive and distribution system

online faCiIit)' for the distribution for NOAA'’s environmental data. The CLASS is a dual system
of NOAA and U.S. Department with mirror sites at the NCDC and in Suitland, MD.

of Defense (DOD) operatlonal CLASS has made large amounts of historical geostationary

environmental satellite data satellite (GOES) data available free over the internet. In 2005,
G . e . | tens of terabytes of GOES data from the 1990s was loaded

( eostationary Operationa into CLASS and made available to the community. The

Environmental Satellite, response of the community was immediate and positive as

Polar-Orbitin g OP erational dozens of users downloaded terabytes of these historical data

Environmental Satellite, Defense

Meteorological Satellite Program)
and derived data products.

for use in a variety of studies from climate to
ecosystems. The ingest of historical GOES data
will continue and, eventually, the entire historical
series of GOES data from the late 1970s through
the present will be available online.

To order data from or learn more about the

CLASS, please visit http://www.class.noaa.gov.




NOAA Operational Model Archive & Distribution System @ @ @

The NOAA National Operational Model Archive and
Distribution System (NOMADS) project continues to
T R R O A RIS TR BAXSS ol 2l vance easy access to highly complex, high volume,
models and climate data sets during 2005.
e T In 2005 the NCDC NOMADS server provided 28
?:;"‘3:;.._‘. il s terabytes of model and observational data with
e accounting for approximately 11 million downloads.
NOMADS now provides access to National Weather
Service (NWS) official weather records and data as
s mandated by law; the NWS National Digital Forecast
™\ General Public & Database (NDFD); and limited satellite, radar, sea
GIS based access surface temperature; and other climate datasets.
Finally, a new “mirror-server” was established at
NCDC for backup services to the Real-Time (R/T)
NOMADS server at the NWS National Centers for
Environmental Prediction (NCEP).

The core technology for NOMADS is the Open-source Project for a Network Data Access Protocol (OPeNDAP)
data transport protocol. NOMADS uses established and emerging technologies to provide access and
integrate model and other data stored in geographically distributed repositories in heterogeneous formats.
The data available under the NOMADS framework
include model input and Numerical Weather - i
Prediction (NWPI)) gridded output from NCEP; NOMADS Web Browse and Access
Global Climate Models (GCM); and reference
quality in situ datasets. The goals of NOMADS

are to improve access to NWP and GCM; improve
the linkages between the research and operational
modeling communities; provide the observational
data and model analysis initialization products for
Regional models, and for verification of forecast and
climate models; and promote product development
and collaborations within the geo-science
communities (ocean, weather, and climate).
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Data The NOMADS framework is actively partnering with existing

= and development activities including CLASS; the OPeNDAP

T - community; and the Global Organization for Earth Systems

ey e Science Portals.
Lo ¥

it NOMADS has been cited as a potential pilot under both the
United States Group on Earth Observations draft and NOAA'’s

: Global Earth Observing Integrated Data Environment documents.
NOMADS & For additional information or data visit the following URL: http://

iy ey -urrer SR nomads.ncdc.noaa.gov.
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Bi-lateral Support Activities

The primary focus

is to coordinate In the past year the U.S. (via the State Department) has entered into a
number of important bi-lateral climate agreements. Specifically, the U.S.
the development of GCOS Program Office is involved in funding projects with Australia, China,
a national GCOS New Zealand, and South Africa. These bi-laterals cover a wide range of
projects dealing with climate prediction, ocean observing, stratospheric

program that involves detection, water vapor measurements, capacity building and training, and

all U.S. federal communication of information, and will focus the attention and resources of
. . 11 th i lopi inabl
agencies wi th a role ;r Otg fas; countries towards developing a more sustainable and robust GCOS

in climate observing
PR In conjunction with the National Institute of Water and Atmosphere

and monitoring. (NIWA) in New Zealand, there are now two new projects which have

been implemented on a long-term basis. The first one involves the

implementation of a global stratospheric water vapor measurement station in Lauder, New Zealand. Water

vapor is a key climate forcing agent and this new monitoring site will complement an existing site in

Boulder, Colorado, which has been taking similar high-quality upper air water vapor measurements since

1980. A second significant project involves the implementation

of a new ship track for trace gas measurements that has been

implemented on a car carrier ship on a route between Nelson,

New Zealand, and Nagoya, Japan. This is a brand new route

and is unique in that it crosses both the Intertropical and South

Pacific convergence zones; as such, the principal investigators

from NOAA and NIWA believe the sampling of trace gases

on this route will hold great promise for new and useful data.

The ship shown has already made three tracks as of the end

of Fiscal Year (FY) 2005 and there have been some interesting

results, particularly in looking at the transport of methane (a key

greenhouse gas) between the northern and southern hemispheres.

In conjunction with the South African Weather Service, the U.S.
GCOS Program Office is also working to improve upper air observations in eastern and southern Africa via
the establishment of an upper air maintenance and training facility. Joint work also continues on resurrecting
the upper air station in Windhoek, Namibia, as well as upgrading ozone measurements at the Cape Lookout
Global Atmosphere Watch (GAW) station in South Africa. A similar ozone measurement enhancement project
at the GAW site at Mt. Waliguan in China is also underway via the U.S./China climate bi-lateral agreement.
Finally, through work with the United Kingdom Met Office, a joint project has been implemented to refurbish
the upper air observing site for climate in Yerevan, Armenia. Additionally, a new GCOS Technical Support
Center has been spun up to serve southern and eastern Africa and is
hosted by the Botswana Meteorological Service.

Enhanced Climate Data Management in the Pacific

NOAA, via the efforts of the U.S. GCOS Program Office, has recently
taken a closer look at its data management activities in the Pacific
region. The International Pacific Research Center (IPRC) located

at the University of Hawaii is a bi-lateral U.S./Japan activity that is
funded by Japan, NOAA, and the National Aeronautics and Space
Administration. Specifically, NOAA funding is directed toward the
operation of the IPRC’s Asia Pacific Data Research Center (APDRC),
and the U.S. GCOS Program Office also serves as the NOAA IPRC
Program Manager. Links to the IPRC and APDRC can be found at:
http://iprc.soest.hawaii.edu and http://apdrc.soest.hawaii.edu.
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The vision of the APDRC is to link data management and preparation activities to research activities
within a single center, and to provide one-stop shopping of climate data and products to local researchers and

collaborators, the national climate research community, and the general public. The mission of the APDRC
is to increase understanding of climate variability in the Asia-Pacific region: by developing the computational,
data management, and networking infrastructure necessary to make data resources readily accessible and
usable by researchers; and by undertaking data-intensive research activities that will both advance knowledge
and lead to improvements in data preparation and data products.

In FYO05, the first proposals process for the Pacific Region Integrated Data Enterprise was begun. A total
of $1.2M was distributed to 14 Principal Investigators in the Pacific region to begin developing integrated
environmental data products to benefit the region.
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As part of the NOAA Climate Program under Regional Decision Support (RDS), the RCCs are the key player

in partnerships between NOAA climate data organizations and regional, state, and local climate community
partners.

For over twenty years, RCCs have an established and recognized infrastructure based on
, . . the Applied Climate Information System (ACIS; http://www.rcc-

NOAA’s Reglonal Climate acis.org/), to nimbly support NOAA Climate Program priorities.

Centers (RCC) Program In FY07, such priorities include supporting drought impact

. research for the National Integrated Drought Information System
has been recogmzed b)’ and continuing to invigorate RDS partnerships.
Congress as vital to the
efficient. coordinated deliver The RCC program fundamentally supports the NOAA Climate

’ Y Program’s “Engage, Advise, and Inform” strategy with the aim
of NOAA climate services of supporting a climate-literate public, effectively incorporating
from national to local levels. NQAA’S clirr.la.te products into their lives, While glso assu'ring that
regional decision makers have access to climate information and
products required to optimize societal performance.

¢ Sixty million web hits on Regional Climate Center sites

¢ Three dozen peer-reviewed climate research articles

¢ Climate query system deployed at 125 National Weather Service Offices

¢ Data discrepancy system deployed and maintained between NOAA and 150 data users
* Hundreds of climate maps produced in real-time

Regional Climate Center Contacts
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Information Delivery

After several years of sustained development, the ACIS has been fully integrated into the data dissemination
activities of NOAA. Through internet portals, like NOWData, the public can now directly access consistent,
quality-controlled, real-time climate information that is synchronized with NOAA data holdings.

ACIS is synchronized with NCDC climate
databases to ensure an end-to-end delivery
of climate information to users, from the

19th Century to yesterday. Building upon
this seamless presentation of data, the RCCs
have worked with Regional Decision Support
Partners in NOAA to create ThreadEx —daily Long-Term Station Extremes for America
extremes for key U.S. weather stations.

The RCC program continues to work with Dail d T
NOAA and other partners to assure that ACIS aily temperature and precipitation

continues to support vital data portals and bridge extremes in ThreadEx are based on

the gap between public requests and NOAA . . .
databases. combined regional station fragments.

American Association of State Climatologists

State Climatologists currently exist in over 40 states and
territories. They are typically either employees of state agencies
or are staff members of state-supported universities. Many
State Climatologists are AASC-Recognized State Climate
Offices in recognition of exceptional data service and outreach
capabilities. For more info, see: http://www.ncdc.noaa.gov/oa/
climate/aasc.html.

AMERICAN ASSOCIATION OF STATE CLIMATOLOGISTS

.Outreach "N N K

NCDC hosted 18 students during its 2005 Summer Internship Program

Two students were sponsored through the NOAA Graduate
NCDC Science Program: one is attending the University of Hawaii and
the other attends University of Alabama. The remaining students
Inte rn Program.. were from various programs including Entry Point sponsored by
) 6 pk,.m to inspi uth American Association for the Advancement of Science (AAAS),
Oak Ridge Institute for Science and Education, Federal Career
Intern Program, and the National Environmental Modeling and
Analysis Center. The group also included several volunteers.

dr'lr.i technical careers.

Several of the students represented area high schools and each
intern was required to make a closing presentation. The student
topics ranged from NOMADS' Live Access Server to Keywords.
A site visit was conducted for Laureen Summers of the AAAS in
Washington, DC. Several students are continuing work during
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the school year. The NCDC Intern Program seeks to inspire youth to pursue scientific and technical careers.
The interns were Anthony Arguez, Dustin Carter, Justin Crouch, Jessica Crowder, Corinne D’Ippolito, Alice
DuViver, Andrea Fey, Richard Grube, Brandon Jarvis, Bryan Jones, Aaron Lindsay, Brian May, Deborah Moore,
Nathaniel Rodgers, Ahira Sanchez, Kimberly Turley, and Bryan Zorn. Sadly one of the interns, Jessica Crowder,
was killed in an automobile accident two weeks after the program concluded.

2005 NOAA Data and

The 2005 NOAA Data and Information Users’
Workshop was highly successful and presented
a very positive image for NOAA.

Qlnformation Users” Workshop,

B11-13 May 2005
Asheville,
North Carolina

Brigadier General (USAF retired) Jack Kelly with NOAA'’s

Deputy Undersecretary Office provided the keynote address
followed by Greg Withee. An action plan providing the status of
recommendations received during the workshop will be posted in
early 2006.
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Regional Decision Support
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Global Atmosphere Watch S&A
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GCM
Global Climate Models SST
Sea Surface Temperature
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Global Climate Observing System WMO
World Meteorological Organization
GIS

Geographic Information System
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